Growth support and toxicity of homocysteine and its effects on methionine metabolism in non-transformed and chemically transformed C3H/10T1/2 cells.
The effects of homocysteine (Hcy) on one non-transformed (Cl 8) and two malignant clones (Cl 16 and Cl T422) of the C3H/10T1/2 mouse embryo fibroblasts, were examined with regard to toxicity, ability to support growth and effects on methionine (Met) metabolism and glutathione level. Homocysteine in its reduced form (Hcy-SH) was toxic to all cell lines, and the LD90 was estimated to be 1.0 X 10(-4) M for Cl 8 and Cl 16 cells measured by plating efficiency, 0.8 X 10(-4) M for Cl 8 and 0.3 X 10(-4) M for Cl 16 when measured by total cell growth. At toxic concentrations, Hcy-SH showed a drastic effect on cell morphology both in the presence and absence of Met. The same effect was demonstrated with L-cysteine. No toxic effect was seen with homocystine (Hcy-SS-Hcy) or homocysteine thiolactone (Hcy-tl) at similar concentrations. Hcy-tl supported growth of both the non-transformed and malignant cells in Met-deficient medium but with decreasing efficiency in the order Cl 8, Cl 16 and Cl T422. The growth rate constant compared to that of Met-supplemented medium was 0.62 for Cl 8, 0.44 for Cl 16 and 0.38 for Cl T422 cells. The intracellular level of S-adenosylhomocysteine (AdoHcy) increased in all three cell lines in Hcy-tl-supplemented medium. The S-adenosylmethionine (AdoMet) content increased in Cl 8 cells, was constant in Cl 16 cells and decreased in Cl T422 cells under the same conditions. This resulted in a constant ratio of AdoMet/AdoHcy in the non-transformed cells (Cl 8) whereas this ratio decreased by 40% in Cl 16 and by 72% in Cl T422 cells when Hcy-tl replaced Met in the medium. The ability of Hcy-tl to support growth thus seemed to correlate well with alteration in Met metabolism in this cell culture system. The intracellular level of glutathione (GSH) was measured during exponential growth, but showed small variations between non-transformed cells and Cl 16 cells. However, Cl T422 cells showed a distinct lower level of GSH in Met-supplemented medium, and this increased 3- to 4-fold when Met was replaced with Hcy-tl.